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MergeSort 


Mergesort is a sorting algorithm that runs on lists or arrays. It does not require calculating 
a midpoint index, or swapping values around, or moving a value backwards, so it works very well 
on lists whereas the others would require a little tweaking (SelectionSort) or a lot of tweaking 
(InsertionSort) or would be darn near impossible (Quicksort) if we wanted to run them on lists. 


Mergesort: 
1) break list into two pieces 
2) sort those two pieces 
3) merge the two sorted pieces back into one sorted list 


// Instance method of IntList class 

// Given two lists, Li and L2, called as follows: 

// L1.Merge(L2) ; 

// This, "this" will refer to the same list that Li refers to 
// and "L" will refer to the same list that L2 refers to 
public IntList Merge(IntList L) 


{ 

// "this" cannot be null, or this method call would have crashed 
if (L==nul1) 

return this; 
// first list has lowest value; sorted list consists of 
// that first value, followed by the merge of: 
// 1) first list’s tail 
// 2) all of second list 
// However, if first list’s tail is null, rather than call 
// Merge off a null reference we simply append the first 
//  list’s value to the front of L. 
else if (this.value < L.value) 

if (tail == null) 

return new IntList(value, L); 
else 
return new IntList(value, 
this.tail.Merge(L)) ; 

// second list has lowest value; sorted list consists of 
// that first value of second list, followed by the merge of: 
// 1) second list’s tail 
// 2) all of first list 
else 

return new IntList(L.value, 

this.Merge(L.tail)); 
} 


// Basically, returns an IntListPair, which holds two 

//  IntList references. Every other node starting with 

// the first one will go into the first list, and 

// every other node starting with the second one will go 
// into the second list. 

public IntListPair Split() 


{ 
if (tail == null) 
return new IntListPair(this, null); 
else 
{ 
IntListPair splitPair = tail.Split(); 
return new IntListPair( 
new IntList(value, 
splitPair.Second()), 
splitPair.First()); 
} 
} 


This is the IntListPair class. The only 

reason we even bother with this is because we 
want Split to return two lists -- the two halves 
of the original list. But Split cannot return two 
values because *no* method can return two values. 


So we get around this by "cheating" a bit -- we 
create a class that can store two values, and we 
return one instance of that. :-) 


public class IntListPair 


| 


private IntList firstOfPair; 
private IntList second0fPair; 


public IntListPair(IntList first, 
IntList second) 


{ 

firstOfPair = first; 

secondOfPair = second; 
} 
public IntList First() 
{ 

return firstOfPair; 
} 
public IntList Second() 
{ 

return secondOfPair; 
} 


// Finally, the actual Mergesort procedure. 
// The base cases are "parameter list has 0 nodes" 
// and "parameter list has 1 node" 


public static 
{ 


IntList MergeSort(IntList L) 


if ((L==null) || (L.GetTailQ == null)) 


return L; 

else 

{ 
IntListPair p = L.Split(); 
// these six lines are the longhand version... 
IntList unsortedList1 = p.First(); 
IntList unsortedList2 = p.Second(); 
IntList sortedList1 = MergeSort (unsortedList1) ; 
IntList sortedList2 = MergeSort (unsortedList2) ; 
IntList sortedList = sortedList1.Merge(sortedList2) ; 
return sortedList; 
// ...while the text condenses them into one line 
yi 
// return MergeSort(p.First()) .Merge 
iJ (MergeSort (p.Second())); 

t 


